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TAC COMMENTARY ON THE STRIPE STUDY OF GENETIC RESOURCES 
The Committee is grateful to Dr. Henry L. Shands and his Panel for their 
willingness to accept at very short notice the challenging task of conducting a Stripe Study 
of Genetic Resources in the CGIAR. The Panel was deliberately chosen to cover a wide 
range of experiences and interests in genetic resource collection, conservation, 
characterization, evaluation and utilization. TAC was particularly pleased to note that 
despite the time constraint the Panel was able to produce an excellent report that: 
provides valuable insights into the subject matter; emphasizes the need for a more 
coherent and unified CGIAR programme on genetic resources; stresses the importance of 
greater visibility of the CGIAR work on genetic resources; and calls for adequate and 
sustained funding of genetic resources activities. TAC is also pleased to note that the 
Panel included animal genetic resources and in-situ conservation in its review. Reference 
to animal genetic resources was particularly referred to in a plenary session at ICW ‘93. 
Now is an appropriate time for the CGIAR to consider its responsibilities for 
genetic resources. The consequences of the ratification of the Convention on Biological 
Diversity are just becoming apparent. Moreover the newly signed GATT Agreement 
requires signatories to introduce some form of legal property protection for genetic 
material. This emphasizes the monetary value of such resources. Furthermore because 
of the initiatives of the Directors General and the staff of the CGIAR Centres 
considerable collections of germplasm are present in the genebanks of a number of 
centres. However at present each centre handles its collection independently of the 
System as a whole. Nevertheless in total the CGIAR holds more than half a million ex- 
situ accessions of germplasm at 10 of its centres. This means that in international terms 
it has the largest collection of germplasm. Moreover the CGIAR donors spend in excess 
of US$16 millions annually on genetic resources conservation. 
TAC now considers it appropriate, as recommended in the report, that there 
should be a Systemwide programme on genetic resources. This will enable overall 
policies to be formulated and implemented. It also accepts that there should be a Genetic 
Resources Programme Director with overall responsibilities for the principles of the 
CGIAR’s involvements with genetic resources. He/she should also have an important 
representational role and be able to speak for the whole System on its genetic resources 
responsibilities. 
The report proposes three alternative arrangements for the management and 
governance of a Systemwide programme. 
(0 The first option proposes that the Programme Director should be the person who is 
at any time the chair of the Inter-Centre Working Group on Genetic Resources. 
This is a body which at present enables centres to exchange views principally at a 
technical level. If upgraded as proposed it would formulate policy and its 
chairperson would take on representational responsibilities. If the chairperson 
were taken away from his/her home centre while acting as Programme Director, 
this would weaken genetic resources work at that centre. 
(ii) 
(iii) 
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The second option would reformulate IPGRI as a centre (possibly called the 
International Agricultural Genetic Resources Institute - IAGRI) to have overall 
administrative, policy and representational responsibility for Systemwide activities 
on genetic resources. This option implies that the staff of the Genetic Resources 
Units in each centre would become members of the staff of IAGRI and that these 
individual units would be funded from the budget of IAGRI. The Director 
General of IAGRI would be the System’s Genetic Resources Programme Director. 
Under the third option there would be created a new and separate Genetic 
Resources Board with a new Director of Genetic Resources to be responsible for 
all the components described above in option two but with in addition 
responsibility for the work of IPGRI. There would be a budget covering the 
entirety of the System’s genetic resources programme and allocated by the new 
Genetic Resources Board. 
The report also recommends that all the System’s genetic resources work should 
be funded by a genetic resources fund which would provide financial resources to all 
participants in the programme. It would be supplied to centres earmarked for use on 
genetic resources. This recommendation visualizes that initially the Genetic Resources 
Fund would be supported by present donors to the CGIAR out of their grants to centres 
but earmarked for genetic resources. Over time new donors with special interests might 
wish to assist with the CGIAR genetic resources work through contributions to the fund. 
These arrangements would protect all the CGIAR genetic resources activities from budget 
fluctuations that might reduce commitments to some other activities. 
In Rome, during a helpful, open and creative discussion of the report at a joint 
session of TAC with Centre Directors, Cosponsors and observers, a fourth organizational 
option was proposed unanimously by the Centre Directors. This had the following 
features: there would be a lead centre appointed from among the existing centres which 
would ensure that appropriate policies and strategies are formulated for genetic resources; 
it would perform the representational role, would coordinate and, to the extent needed, 
centralise documentation and information services, and be the principal genetic resources 
fund raiser for the System. In addition, the lead centre would provide the permanent 
secretariat for the ICWG-GR. Directors General of other centres agreed that they would 
accept the leadership in all respects from the lead centre. All IARCs would have 
membership of the ICWG-GR. The Centre Directors agreed that the Genetic Resources 
Units in their centres would have programme or equivalent status where this was not 
already the case. In addition, day-to-day management of the Genetic Resources Units 
would remain with centres in which they are located. At the same time the 
responsibilities of the Genetic Resources Units would extend beyond that of just servicing 
the centres’ breeding programmes. 
TAC was pleased to note the Directors General accepted that there should be a 
genetic resources fund that would provide earmarked financial contributions to all centres 
for their genetic resources activities. It also noted that, under this proposal, 
responsibilities for allocating the fund should be independent of the lead centre. TAC 
considers that recommendations on the allocation of the fund would be its responsibility. 
However advice from the ICWG-GR could be sought if necessary on budget allocation. 
The TACKD Committee on Genetic Resources could be responsible for ensuring that 
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earmarked provisions for genetic resources were used appropriately throughout the 
System. 
TAC commends this report to the CGIAR and indicates that, if approval is given 
for a change in the governance of genetic resources work in the System, it would favour 
the adoption of the proposals in paras. 5, 6 and 7 above. It proposes that the lead centre 
should be IPGRI and that its Director General should be the Genetic Resources 
Programme Director. This will require IPGRI to have some policy and representational 
responsibilities for fish and livestock. TAC was, however, pleased to note and 
acknowledge the leadership being provided by FAO for animal and forest genetic 
resources. During the resource allocation process in 1993 applying to the financial years 
up to 1998 a sum of US$ 1 million was set aside for Systemwide activities on genetic 
resources. TAC recommends that this Systemwide resource should be used to enable 
IPGRI to meet its wider responsibilities, to enable some upgrading of the capacities of the 
Genetic Resources Units in other centres, and to improve information management for 
genetic resources. 
TAC accepts the Report’s recommendation that an intergovernmental authority 
should be responsible for the endorsement of policies on some issues. Further discussion 
will be necessary as to which policies should be taken for endorsement to the 
intergovernmental authority. 
TAC appreciates the value that could be derived from the creation of Regional 
Advisory Boards for Genetic Resources. It believes, however, that the financial 
responsibility for such Boards should not fall to the CGIAR. Eventually contributions in 
support of the Boards may be possible from the proposed genetic resources fund. 
TAC accepts the recommendation that IARCs should not seek to benefit financially 
from the commercialization of germplasm but should, on the other hand, help NARS to 
obtain financial benefits should opportunities occur. 
TAC wholeheartedly endorses the recommendation to improve and standardize 
information management in relation to genetic resources in particular so that data bases 
become more accessible to NARS. 
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Dear Dr. Serageldin, 
I am pleased to submit to you the report of the Stripe Study of Genetic 
Resources in the CGIAR. This report, including TAC’s Commentary on the Panel’s 
findings, concludes a process triggered by the 1990 Expansion Report and the Third 
External Review of IBPGR (now IPGRI) in 1991. 
In its medium- and long-term vision of the CGIAR, TAC had identified 
germplasm collection, characterization, conservation and basic genetic manipulation for 
plants and animals that have transnational or global utilization, as deserving sustained 
support. The IPGRI Review Panel recommended that the CGIAR should widen the scope 
of its scientific and technical support for the conservation of genetic resources by using 
the research capability of all IARCs with commodity mandates to assist in solving 
problems that are “common denominators” to a range of species; and that such research 
should be planned and undertaken within the framework of a unified and coherent 
Systemwide programme. 
The most recent TAC Review of CGIAR Priorities and Strategies 
confirmed the need for a Systemwide strategy and programme on genetic resources. 
TAC considered the matter to be urgent and commissioned the Stripe Study. On behalf 
of TAC, I commend the report to you and through you to the CGIAR for consideration. 
We generally endorse the Panel’s recommendations. However, with respect to the future 
governance of genetic resources activities in the CGIAR, TAC prefers the option 
unanimously proposed by Centre Directors at our joint session earlier this month. 
I wish to acknowledge the important role played by IPGRI, in collaboration 
with the Inter-Centre Working Group on Genetic Resources, who developed a series of 
discussion papers on the topic for TAC and Centre Directors between 1992 and 1993. 
TAC is also grateful to the Swiss Development Cooperation and the Cosponsors of the 
CGIAR for providing financial support for the Study. 
Yours sincerely, 
Dr. Ismail Serageldin 
Chair, CGIAR 
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1818 H Street, N.W. 
Washington DC 20433 
Alexander F. McCalla 
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Chair 
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Dear Alex: 
I am pleased to transmit to you the report of the Panel that conducted the Stripe Study of Genetic Resources 
in the CGIAR. Although my colleagues and I were not able to visit the major centers involved in genetic 
resources work except IPGRI, as part of this study, we had access to their Strategic Plans and Medium Term 
Plans, 1994-98. We also received excellent responses to letters that I had sent to the major stakeholders 
requesting information and suggestions. Visits were made to FAO and UNEP. 
The Panel has conducted the study with a global perspective and has tried to address the question of how the 
CGIAR could most effectively use its increasingly scarce resources. As noted in the report, less than 10 
percent of the ‘System’s core resources are spent annually on genetic resources activities. The basic message 
of our report is that genetic resources conservation and related research is by far the most important activity 
for the CGIAR in the long term, and should, therefore, be assured of adequate and secure funding. 
To this end, the Panel believes that future institutional arrangements for the organization of genetic resources 
research should be based on a unified systemwide strategy and program. It also considers that there is an 
urgent need to ensure adequate and sustained funding for genetic resources in the future. Alternative 
institutional and financial arrangements must, therefore, be sought to ensure continued viability of the 
Systems’s activities in genetic resources. 
The Panel found the exercise to be both a challenging and humbling experience. We have been impressed 
by the dedication of the IARCs, donors and NARS to genetic resources conservation. Investments by the 
CGIAR in genetic resources work have generated very high rates of return in the past and the Panel has no 
doubt that these returns can be maintained in the finure. 
We’would like to thank the staff of the TAC Secretariat for their superb support to the work of the Panel, 
particularly Mrs. D. Veckdosignoil who produced the report. Her good cheer and commitment to high 
quality output were an asset to the Panel. We would also like to express our sincere thanks to the Director 
General of IPGRI, Dr. Geoff Hawtin, and his staff for providing some of the technical information required 
by the Panei, Dr. John Monyo, Executive Sectetary of TAC, Dr. Maria JosC & 0. Zimmennann of TAC for 
their excellent support, hard work and continued attention to our needs. 
Panei C&air 
. . . 
XIII 
TABLE OF CONTENTS 
EXECUTIVE SUMMARY xv 
CHAPTER 1 INTRODUCTION 1 
CHAPTER 2 THE NEED FOR CHANGE 5 
CHAPTER 3 COMMITMENTS TO GENETIC RESOURCES WORK 
BY CGIAR CENTRES AND OTHER ACTORS 
9 
CHAPTER 4 LEGAL MATTERS OF CONCERN 
TO THE CGIAR SYSTEM 
13 
4.1. 
4.2. 
The Legal Context 
The Legal Context of CGIAR Collections 
and Policy Implications 
4.2-l. Recommendations 
13 
14 
15 
CHAPTER 5 PROPOSALS FOR FUTURE CGIAR ACTIVITIES 
IN GENETIC RESOURCES 16 
5.1. 
5.2. 
5.3. 
5.4. 
5.5. 
Species Coverage 
5.6. 
5.7. 
CGIAR in situ Conservation and Research 
Application of Molecular Biology 
Links with Ecoregional Research 
Databases and Networks 
5.5.1. Recommendation 
Training 
Operational Links between IARCs, NARS and NGOs 
16 
17 
18 
19 
21 
22 
22 
23 
CHAPTER 6 GOVERNANCE OF AN INTEGRATED CGIAR GENETIC 
RESOURCES PROGRAMME 
6.1. What Needs to be Done 
6.2. How to Get There 
25 
25 
25 
6.2.1. Status of Genetic Resources Activities 
37 I, within IARCs 
xiv 
CHAPTER 7 
7.1. 
1.2. 
7.3. 
7.4. 
7.5. 
7.6. 
7.7. 
ANNEX1 
ANNEX2 
ANNEX 3 
ANNEX 4 
ANNEX 5 Safety Duplication of IARCs Germplasm Collections (1993) 
ANNEX6 Glossary of Acronyms 
Figure 1 Proposed Organizational Chart under Option 1 
Figure 2 Proposed Organizational Chart under Option 2 
Figure 3 Proposed Organizational Chart under Option 3 
6.2.2. The CGIAR’s Global Voice, Representation 
and Governance 
6.2.3. Criteria for Programme Governance 
6.2.4. Regional Advisory Boards 
6.2.5. Recommendations 
PROPOSALS FOR FUNDING A SYSTEMWIDE 
GENETIC RESOURCES PROGRAMME 
Introduction 
Why Fund Genetic Resources Activities Separately? 
Existing Funds 
Agenda 21 and Biological Diversity Funds 
Programme Fund for Genetic Resources 
Genetic Resources Global Trust Fund 
Recommendation 
Terms of Reference and List of Specific Issues 
Panel Composition 
Biographies of Panel Members 
Elr Siru Collections of Plant Germplasm at CGIAR Centres 
Core Funding and Staffing for Genetic Resources Work 
at CGIAR Centres 
27 
28 
29 
29 
31 
31 
31 
31 
32 
32 
33 
33 
xv 
STRIPE STUDY OF GENETIC RESOURCES IN THE CGIAR 
EXECUTIVE SUMMARY 
Over the past two decades, many CGIAR Centres have accumulated substantial 
numbers of germplasm accessions in their genebanks. These germplasm collections form 
the largest international repository of genetic diversity for the major food crops of the 
world. This Study was undertaken to determine whether changes in the organization and 
funding of genetic resources activities in the CGIAR would be necessary in light of recent 
developments such as: the Biodiversity Convention; financial constraints; projected 
CGIAR priorities and strategies; and the outcome of the GATT negotiations. 
The Panel assessed the state of genetic resources work at the IARCs, considered 
legal matters of concern to the CGIAR, and discussed the different aspects relating to the 
conservation of genetic resources such as: species coverage; in situ conservation; 
implications of molecular biology techniques; ecoregional research; databases; networks; 
and training. All CGIAR Centres, regional and international organizations, NARS and 
CGIAR members were consulted, mainly by correspondence. 
Until now, CGIAR Centres have managed their genetic resources work 
independently, without a unified strategy, programme, or coordination amongst them. 
The new demands by germplasm donors on the one hand, and by cash donors on the 
other, who both act as shepherds of the environment and have implemented new global 
treaties on environment and trade, has meant that they expect more of the CGIAR in 
action and accountability. As the new policy environment delivers a mixed product of 
technological innovation, technology transfer, and legal protection, it will require an 
appropriate CGIAR response. The Panel considers that it would be neither prudent nor 
acceptable for the CGIAR to take no action. Consequently, it has presented some options 
for change. Proposals are also developed for actions that could be undertaken to 
overcome the observed deficiencies. 
In order to respond efficiently and effectively to the global demands on genetic 
resources, the CGIAR must leap from its paradigm of individual voices at autonomous 
centres to a fully coordinated policy on genetic resources management across the System. 
The Panel also sees an urgent need for greater visibility of the System’s effort in genetic 
resources. Anything less may bring undesirable responses through further funding cuts, 
reduced access to genetic resources and continued controversy. 
The Panel made the following recommendations: 
1. All work in the IARCs concerned with the conservation of genetic resources 
should be integrated into a single Systemwide programme, within which policies 
will be developed and coordinated. The Programme Director should be 
responsible for all CGIAR commitments to genetic resources and for 
communications with the international community, as well as with national 
systems. 
2. 
3. 
4. 
5. 
6. 
xvi 
There should be a central administration responsible for all genetic resources work 
in the CGIAR. The Panel strongly recommends Option 2, the reformulation of 
IPGRI as the International Agricultural Genetic Resources Institute (IAGRI) to be 
responsible for the Systemwide Programme on Genetic Resources. The reasons 
supporting this are: increased unified programme policy and operational support, 
accountability and visibility; near cost neutrality in evolving the new structure; an 
organizationally-structured and positioned centre for new funding; improved 
information flow; and the accommodation of new genetic resources activities, 
such as animal and aquatic organisms, in a flexible and rational way. The Panel 
recognizes that its preference for developing this cross-cutting programme will 
violate the established autonomy of the centres, but it believes that the choice is 
rational and imperative. 
There should be a Genetic Resources Programme Fund within the CGIAR which 
would provide the funds necessary to operate the Systemwide Genetic Resources 
Programme. Initially this fund would seek additional support from current cash 
donors to the CGIAR, but in the future would obtain support from new donors. 
IARCs germplasm collections should be held in trust and in accordance with the 
provisions of the Convention on Biological Diversity. Therefore, policy 
responsibilities relating to these collections should rest with an inter-governmental 
authority. 
IARCs should not seek to benefit financially from the commercialization of 
germplasm, but should work with NARS at their request, should opportunities for 
commercialization occur. 
A standardized system of information management should be created by the 
CGIAR Genetic Resources Programme to enable databases to be integrated 
throughout the System so as to simplify communications with NARS. 
In view of the broadened mandate of the CGIAR and recent developments in 
biotechnology, the Panel made two further suggestions. It considers that IARCs involved 
with genetic resources of trees, animals and aquatic species should not accumulate 
collections of these organisms beyond the small number necessary to conduct specific 
research at the centres which cannot be conducted in the countries. The IARCs should 
work closely with countries to help establish necessary conservation activities for those 
genetic resources. Further, the Panel agreed that molecular techniques should be 
deployed whenever possible to support all genetic resources activities. 
CHAPTER 1 - INTRODUCTION 
Food security can only be as good as the genetic base supporting it. The 
International Agricultural Research Centres (IARCs) of the Consultative Group on 
International Agricultural Research (CGIAR) have a wealth of resources in their 
germplasm pools to support their development programmes. This wealth has been 
acquired through the direct contributions of germplasm, information, financial resources, 
and technology made by developing and developed countries participating in a global 
partnership. 
Global concerns over the loss of biological diversity culminated in the 
development of the United Nations’ Convention on Biological Diversity, which was 
presented to the United Nations Conference on Environment and Development (UNCED) 
on 4 June 1992 at Rio de Janeiro, Brazil and came into force on 29 December 1993. Its 
primary goal is to conserve and use biological diversity (henceforth referred to as 
biodiversity) in a sustainable manner and it is allied with concerns for the transfer of 
information, technologies and financial incentives to make it work in an equitable manner. 
The negotiators recognized the special situation for agricultural biodiversity and in 
Resolution 3 of the Nairobi Final Act, noted the need to consider selected issues of 
existing collections and farmers’ rights beyond the negotiated treaty. 
Demand for food and forestry products has increased unabated over the last five 
decades. The IARCs, established to help ameliorate the chronic food shortage in many of 
the developing countries, have successfully applied new technology and improved 
management practices to achieve substantial gains in food production. Gains can be 
attributed to genetic improvement as well as to better management of: crops, livestock 
and their pests; soils and their fertility; and water. Increased food production from 
improved cultivars has benefited many developing countries. At the same time, 
developed countries have applied many of the IARCs’ genetic improvements and 
management practices of major food crops and livestock breeds to their agriculture in 
order to also achieve unprecedented production levels. Gains in productivity on 
favourable lands already in production reduces pressure on expanding production to 
marginal lands, which thus protects biodiversity and soils. 
There have been strong crop breeding programmes underlying the genetic gains, 
which involve the centres and a network of scientists and collaborators at public and 
private research institutions in developing and developed countries around the world. The 
genetic base was strengthened by a gene pool contributed from a multitude of sources 
including: farmers’ varieties, elite varieties and strains; and wild relatives. Each of 
these sources has played an important part in the development of the high-yielding and 
pest-resistant varieties which have come out of the programmes. 
The loss of biodiversity is a matter of concern, whatever the cause. Changing 
agriculture through extensification, such as forest clearing, has considerable impact on 
decreasing all forms of biodiversity at the ecosystem level. At the farm level, high- 
yielding varieties have displaced and caused the loss of many farmers’ varieties. 
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Population increases in poor countries, though slowing down, corresponds to the 
demand for food. More people are now dependent on agriculture and the land than ever 
before and are less able to provide for themselves. Gains in productivity continue to rise 
but at a slower rate than during the 1970s. It is becoming increasingly more difficult to 
obtain substantial gains in production even after incorporating the most significant yield- 
contributing genes in the genetic arsenal. New knowledge acquired in genetic systems 
and crop genome mapping projects, along with continued access to the broadest 
germplasm base, will maximize the opportunities for continuing the yield growth curve on 
a positive slope. A strong technological base for understanding and utilizing the genetic 
resources at hand is essential for combating hunger and malnutrition in the future. This 
complementary relationship of technology transfer for utilization with the conservation of 
the biological base, was addressed as a major global concern in Chapter 14 of Agenda 21 
of UNCED. 
In many developed countries with a strong agriculture sector, overproduction has 
resulted from many efficiencies incorporated into the production system. While these 
excesses have served as a buffer in the global distribution system and provided food aid 
in emergency situations, they have also been a burden on national economies, not to 
mention creating potential food dependencies of the countries in need of food aid 
assistance. The excesses have created a condition in which political and financial support 
for agriculture is at a very low ebb. 
Public programmes are struggling to support the kind of applied research that has 
brought about productivity and wealth. In developed countries programmes in crop 
breeding and associated curricula are being abandoned at universities. Curricula 
involving the new molecular technologies have grown rapidly; at first in a complementary 
way, and now surviving perhaps as a new biological science, rather than as an 
agricultural one. 
In developed and some developing countries, the public sector increasingly 
resembles the private sector in the use of property right instruments to protect innovation 
and gain revenue from investments. The private sector is similarly undergoing 
transformation as it interprets the changes in science. Farming communities in 
developing countries are under increasing outside pressure to abandon traditional practices 
and the genetic property developed over many generations. 
The reduction in national financial support and institutional agricultural support 
has direct consequences for the IARCs in: multilateral and bilateral funding; science and 
training support; and in the composite critical mass to maximize their programmes’ 
effectiveness. The impact on global agriculture is not readily noticeable because of the 
buffered pipeline in production and time. The IARCs must pursue their effort 
aggressively in order to serve the world, particularly the developing countries, towards 
attaining increased agricultural production and food security. Lack of support for 
research and training now will lead to serious problems in the future. 
FAO has provided an international forum through international technical 
conferences, programmes, and its Commission on Plant Genetic Resources (CPGR). 
IRRI began establishing genetic resources collections in 1962 and other centres followed 
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as their breeding programmes became stronger. Erosion of the genetic base was a topic 
of concern at the FAO international technical conferences in 1968 and 1972. The CGIAR 
supported the need for a new entity to specifically deal with genetic resources and, in 
1974, established the International Board for Plant Genetic Resources (IBPGR), the 
predecessor of the International Plant Genetic Resources Institute (IPGRI). 
The Board quickly established its mission to collect as much genetic diversity of 
crop plant interest as possible before it was lost to the various forms of genetic erosion 
and wipe-out. All IARCs and IBPGR collections were undertaken in close collaboration 
with NARS. Although the germplasm-collecting missions were extremely successful, the 
countries where the material was collected were generally ill-equipped for long-term 
storage of the seeds obtained. Through bilateral agreements, nearly all of the seeds were 
deposited in cold room-type gene banks outside the countries of origin and often in 
developed countries, or more typically in IARCs. 
Although implemented as a safekeeping action, this transfer became a political 
issue because germplasm was being moved from countries where it was collected to 
others without ownership issues being addressed. This lack of attention to questions of 
ownership was probably not irrational since in the past genetic resources had generally 
been assumed to be the common heritage of mankind, even though evidence of national 
sovereignty had presented itself in numerous cases. Furthermore, there was general 
acknowledgement in the scientific community that all nations were dependent on, and 
benefited by, germplasm exchange. 
The IARCs were attractive repositories for newly-collected germplasm for reasons 
that went beyond safekeeping, based on stable financial support and good facilities. The 
IARCs also represented a link between conservation and utilization of genetic resources. 
During the 198Os, concern increased to include work on the characterization of collected 
materials, particularly as some collections came to represent much of the known diversity 
for a given species. Conservation and utilization were increasingly seen as being linked 
and mutually dependent . Active gene banks at the centres and elsewhere were viewed as 
key components of conservation, since they provided vital information about the materials 
being conserved. Making germplasm more accessible increased the opportunities for 
generating the long-term support needed to guarantee conservation. 
Ownership of genetic resources has now become a national resource issue, an 
intellectual property issue and an institutional issue. In particular, it is an issue 
confronting both national institutions who are not situated in countries of origin of the 
resources and IARCs who have held the genetic resources in trust. The future of 
sustainable crop development programmes hinges on breeders having access to basic 
genetic resources which will largely determine the capacity of countries to develop or 
maintain food security. Failure to resolve the issue will harm all countries, including 
those today who have large populations and inadequate food supplies, despite being the 
countries of origin of major crops. 
Policymakers from government, non-governmental organizations (NGOs) and the 
private sector met in an international dialogue with facilitators of the Keystone Centre 
(USA), beginning in 1988 and continuing over a period of three years. Interests of the 
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farming community were generally represented by NGOs and government personnel from 
developing countries. Their deliberations resulted in the ‘Oslo Report’, which by 
consensus offered a global plan for managing genetic resources, including the necessary 
funding and governance. However, any consensus plan must now consider the many 
changes which have occurred since that Report. 
In view of recent developments, such as projected CGIAR priorities and strategies, 
financial constraints and the Convention on Biodiversity, the Technical Advisory 
Committee to the CGIAR has commissioned a Stripe Study on Genetic Resources in the 
CGIAR. The terms of reference for the Study and Panel composition are set out in 
Annexes 1 and 2. 
The Panel was requested to solicit views, largely through correspondence, from 
NARS, CGIAR Centres, CGIAR members, regional and international organizations, 
NGOs and the private sector. Visits were made to FAO and UNEP, and some Panel 
Members also visited IUCN, a few IARCs and NARS. The Panel Chair met with the 
Chairman of the Biodiversity Convention as well as with the Head of the Interim 
Secretariat to the Convention. 
Written comments and suggestions were received from 16 CGIAR Centres, 
10 CGIAR members, 30 developing countries’ public sector NARS, four regional 
organizations, five developed countries’ research institutions, (one of which was from the 
private sector), and the Union Internationale pour la Protection des Obtentions Vegetales 
(UPOV). In addition, the Panel had access to a number of background documents 
including: the 1989 CGIAR Policy Statement on Plant Genetic Resources; the centres’ 
Strategic Plans; the centres Medium-Term Plans, 1994-98; the 1992 TAC Review of 
CGIAR Priorities and Strategies; the 1992 Convention on Biological Diversity; and 
various TAC working papers on plant genetic resources. 
CHAPTER 2 - THE NEED FOR CHANGE 
In commissioning this Stripe Study, TAC was conscious of the changing policy 
environment and financial situation as stated in Chapter 1. Firstly, it identified the need 
for a coherent and relevant policy on how the CGIAR System implements its 
responsibilities for genetic resources and, secondly, recognized the need to have that 
policy implemented uniformly across the IARCs. 
The subject of genetic resources is one component of a complex system, in 
biological, political, legal and economic terms. The many facets and their interactions 
are affected by global, regional, and national events far outside the CGIAR’s ability to 
control them or even keep fully informed of them. Some of these factors are enumerated 
here in more or less reductionist terms. The complexities are expanded, as appropriate, 
within other parts of this study. 
The urgent need for the conservation of genetic resources has been heightened by 
the negotiation and putting into force of the Convention on Biological Diversity. From 
their inception the IARCs have been involved in genetic resources conservation to support 
their breeding programmes. New IARCs have recently been established to advance the 
conservation of aquatic, forestry and agroforestry resources. IARCs supporting animal 
agriculture through disease control and eradication, as well as improved nutrition, are 
advising on, but not necessarily holding, genetic resources. 
Genetic resources can serve as one fundamental component towards the 
development and maintenance of a sustainable agricultural system. The national partners 
in conservation are asking the centres for more support in genetic resources conservation 
and sustainable agriculture programmes. That complementary activity needs to be 
provided without abandoning the research agenda which provides the IARCs with their 
competitive advantage in genetic resources. 
Through the Convention, countries have recognized that genetic resources have 
value, and thus economic power, which can be channelled to their advantage. While the 
CGIAR has considerable expertise in global agricultural genetic resources, its input in the 
negotiations was nominal, with the result that its activities, much less their breadth and 
depth, were and are virtually unknown to persons negotiating and implementing the 
Convention. 
Although the Convention requires facilitation of access to genetic resources, it 
expresses the countries’ rights to know for what purpose resources are to be used and it 
requires research to be undertaken in the providing countries whenever possible. The 
IARCs have a new paradigm: developing genetic resources programmes with, and 
especially in, the countries of the region for imparting technology and building sustainable 
genetic resource management, which is based on the countries’ needs and desires. New 
approaches to training and programmes must be implemented by IARCs, The countries 
will be seeking and expecting change that extends beyond the IARCs in genetic resources 
conservation efforts. 
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The increased visibility for genetic resources work requires that IARCs recognize 
the necessity of having key genetic resources personnel at each centre who are 
knowledgeable about, and can ensure execution of coordinated CGIAR policies relating to 
genetic resources management. Due to their very nature, genetic resources programmes 
must have a continuity of funding commensurate with the required long-term 
commitment. There is a belief that the Genetic Resources Units at the IARCs need to be 
elevated in status and released from subservience to the breeding programmes, while 
maintaining their close linkage. Centres should establish a funding line for genetic 
resources so as to receive outside funds and for accountability. The genetic resources 
programmes may be the last survivors if funding trends continue to decline since the 
activity may draw funds from other venues. There is therefore a need to coordinate the 
development and implementation of CGIAR policies and clearly convey them to 
international fora, interacting countries and gatherings requiring such information. 
Annual reports on the progress should be made to the Commission on Sustainable 
Development of the United Nations through an appropriate route. 
Intellectual property rights has become an issue in the CGIAR and in the biennial 
meetings of the FAO-CPGR, where discussions on ownership have revolved around the 
right to protect and profit from genes and genetic resources provided by gene-rich 
countries for developed countries. IBPGR (now IPGRI) has been at the centre of the 
debate because of its handling of collecting activities and the subsequent distribution of 
the germplasm from gene-rich countries to developed countries, as well as to the IARCs 
which, while located in gene-rich countries, were managed primarily by developed 
countries’ personnel. 
Biotechnology has opened up new opportunities for the improvement of 
agricultural production. In developed countries it has emerged as a potent new 
technology with which to utilize and profit from the genes, but leaves gene-rich providing 
countries without the capacity to profit from their own inventions. The IARCs’ large 
collections of genetic resources, while supplied freely and originating from many different 
countries, are now perceived differently. Firstly, many accessions cannot be traced to the 
country of origin through the ‘paper trail’ of exchange, and molecular methods may at 
some time be able to determine that. Secondly, the issue of ‘ownership’ has now 
changed from the idea of genetic resources being the common heritage of mankind, 
envisaged in the FAO International Undertaking, to the notion of national sovereignty 
under the Convention. The Nairobi Final Act to the Convention flagged that the status of 
these collections be resolved. FAO and the CGIAR are in discussions to help resolve the 
matter by putting the collections under the auspices of FAO. 
Intellectual property systems on living matter have evolved rapidly in developed 
countries. However, protection and compensation for biotechnological and breeding 
inventions have excluded providing countries. Genes might even be sold back into the 
providing countries, but with profit accruing to a company rather than the countries 
themselves. 
UPOV treaties have been in existence since 1961 but in 1991 a new treaty was 
negotiated which potentially restricts the farmer’s right to sell seed of protected varieties. 
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The GATT Uruguay Round, concluded in December 1993, requires nations to establish a 
patent and/or a sui generis protection system for plants. 
Pharmaceutical companies have been somewhat adaptive to their external 
environment by creating material transfer agreements which link profitable patented 
medicinal products to direct payment and/or royalty payments for providing countries. 
The CGIAR is developing material transfer agreements to deal with the distribution and 
management of its genetic holdings. In order to gain access to genetic resources in the 
future, IARCs will have to have a plan in place which is acceptable to providing 
countries. 
In order to respond on a day-to-day basis to IARCs’ partners, the CGIAR System 
needs to develop a coherent and acceptable policy on intellectual property with regard to 
genetic resources upon which their breeding programmes depend. The policy may assign 
obligations to recipients of those genetic resources and their derivatives for providing 
information on data and commercialization. 
A coordinated database providing information about genetic resources for national 
governments is essential for carrying out information-flow requirements under the 
Convention. It is also pertinent for the good management of genetic resources. The 
CGIAR needs to examine its databases and institute the necessary uniformity. 
Coordinated development of databases is made complicated by different 
mainframes, software, and crop information needs. Integrating information from pedigree 
systems, breeder evaluation and testing data, and the Geographical Information System 
(GIS) would be useful to genetic resources managers and breeders in all countries and 
would increase the value of the genetic resources being conserved. Both personal 
computers and mainframe versions should be developed as far as possible to extend the 
usefulness of the information to farming communities and breeders worldwide. 
The IARCs should ensure the flow of evaluation information from breeding 
programmes, within centres, to the genetic resources database. The CGIAR needs to 
consider steps to enable the global transmission of the information, which takes into 
account the Convention’s requirements and concerns of increasing information flow 
without compromising a country’s national sovereignty to control its own data. 
Reduced funding to IARCs’ programmes has created considerable concern. It 
makes little difference whether the reason(s) are displeasure with the IARCs, economic 
trends, or competing environment programme activities. IARCs are unable to carry 
out the scope and depth of programmes of several years ago. There is a need to focus 
upon programmes of broad support and need in the global community. Germplasm 
preservation research and the development of analytical tools to measure genetic diversity 
and evaluate useful characters are currently important areas to address. Others include 
training in the management of genetic resources. 
The IARCs have no consistent policy on what constitutes their genetic resources 
programmes and the costs involved, since many of the activities have been integrated with 
breeding programmes. While it is essential that there should be a close linkage between 
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breeding activities (not necessarily in the IARCs) and genetic resources work, the 
accountability to germplasm donors, as well as to the donors providing funds, needs to be 
strengthened. Recently, new IARCs have been established without adequate funding to 
undertake the genetic resources role expected of them. All IARCs need to develop a 
coordinated programme which they can ‘sell’ for its importance to the global community. 
The Conference of Parties to the Convention on Biological Diversity may well take heed 
of the need to strengthen the link between genetic resources, agriculture and food security 
in their quest to preserve biodiversity. Therefore, the CGIAR needs to prepare a holistic 
plan for conservation of genetic resources to underpin its research on sustainability and 
food security, and deliver it convincingly for the scrutiny of the new global 
environmentalists. 
CHAPTER 3 - COMMITME NTS TO GENETIC RESOURCES 
WORK BY CGIAR CENTRES AND OTHER ACTORS 
All IARCs with commitments to crop commodity improvement by plant breeding 
and germplasm enhancement have, from the beginning of their research, assembled ex 
situ collections of relevant genetic resources. Initially these collections were made for use 
in in-house research programmes, but accessions have always been shared with others 
seeking germplasm for research or as parental material. Centres have subsequently 
recognized that these collections, and the associated descriptive information about each 
accession, will be of great value to future generations. 
In addition to advanced cultivars, the Centres’ collections usually include farmers’ 
varieties and cultivars selected directly from them. Wild and weedy species related to the 
crop species concerned, and other special genotypes, are also included. 
Such assemblages of germplasm have been collected at 11 centres. A full listing 
of centres, crop coverage and other relevant information is shown in Annex 3. In view 
of the early date of the initiation of this work and its overall scale, the IARCs are very 
experienced in e-x situ conservation and have extensive knowledge to transfer to other 
users. Some IARCs also participate in in situ conservation, although usually to a limited 
extent. Genetic resources work in most IARCs is usually carried out in so called Genetic 
Resources Uni Is. 
Although the number of germplasm holdings at the CGIAR Centres is impressive, 
apparent gaps may dictate the need to add more especially the wild and weedy relatives, 
if the entire range of variation in crop groups is to be adequately represented in ex situ 
collections (Annex 3), 
IPGRI has a mandate, within the CGIAR, to advance the conservation and use of 
plant genetic resources for the benefit of present and future generations. It has four 
strategic objectives: 
0 to assist countries, particularly developing ones, in assessing and meeting their 
needs for plant genetic resources conservation and strengthening links with users; 
0 to strengthen and contribute to international collaboration in the conservation and 
use of plant genetic resources; 
0 to develop and promote strategies and technologies for plant genetic resources 
conservation; and 
0 to provide an information service on plant genetic resources. 
As a non-commodity institute, IPGRI has the necessary flexibility to deal with 
crops outside the mandated species of the other centres. It has no genebanks of its own. 
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Genetic resources work for trees in the CGIAR is the responsibility of the Centre 
for International Forestry Research (CIFOR), the International Centre for Research in 
Agroforestry (ICRAF) and IPGRI. Some work on multi-purpose tree species is also 
carried out by the International Institute of Tropical Agriculture (IITA). Policy advice to 
governments and global coordination in this sector lies with the Forestry Department of 
FAO, with whom the four IARCs concerned collaborate. The CGIAR involvement is in 
its preliminary stages. In particular, IPGRI appointed a forest genetic resources scientist 
in 1993, and CIFOR has a research thrust on the conservation and management of natural 
forests. ICRAF has a Multi-purpose Tree Germplasm Centre, but the scale and content 
of this work is still uncertain. 
Two centres have some responsibility for animal genetic resources conservation. 
These are the International Centre for Living Aquatic Resources Management (ICLARM) 
and the International Livestock Centre for Africa (ILCA). ILCA is also involved with the 
conservation of plant genetic resources, concentrating on forages. 
ILCA had a core expenditure in 1992 of about US$ 0.5 million on genetic 
resources work, of which $ 0.2 million was on animals and $ 0.3 million was on plants. 
ICLARM’s expenditure on genetic resources in 1992 was $ 0.54 million and a 
commitment of about $ 0.3 million was estimated for 1993 (Annex 4). 
In 1992 the CGIAR spent about US$ 16.6 million (about 7 percent of the total 
CGIAR core expenditure) on core funds in germplasm collection, conservation, 
characterization and evaluation. This expenditure included $9.0 million for the core 
programme of IPGRI. The financial situation remained about the same in 1993 and is 
expected to decrease slightly in nominal terms in 1994. Some 51 Senior Staff Years 
(SSY) worked on genetic resources in 1992, increasing to 55 SSY in 1993 and 53 SSY 
are proposed for 1994 (Annex 4). On the whole it is difficult to determine how much of 
the CGIAR System’s core resources is being allocated to genetic resources work because 
the cut-off point in the continuum between evaluation and utilization varies greatly among 
centres. However, the overall trend in resource allocation for this activity appears to be 
in line with approved CGIAR priorities. 
All of this shows that considerable financial resources are provided by CGIAR 
donors for genetic resources activities. Indeed, overall, the CGIAR is the largest 
practical international participant in the conservation of plant genetic resources. 
Technical coordination of the ways in which work on genetic resources is carried 
out in CGIAR Centres is the responsibility of the Inter-Centre Working Group on Genetic 
Resources (ICWG-GR). Each centre with genetic resources activities can be represented 
on the ICWG-GR which elects its own chairperson. 
Agencies of the United Nations, in partnership with member nations, formulate 
international policies for both plants (including trees) and animal genetic resources. Their 
policies have the purpose of ensuring that these resources will not be lost by neglect or 
ignorance and that the benefits obtained from their use will be shared equitably. In 
addition to providing technical assistance, FAO has the Commission on Plant Genetic 
Resources (CPGR) which since 1983 has provided a global focus for policy formulation. 
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Since only FAO member states can participate in the Commission, IARC representatives 
are able to attend meetings as observers only. Moreover, if invited, an IARC observer 
can speak solely for his/her centre and not for the CGIAR System as a whole. 
Nevertheless IARCs have generally responded positively to the policies enunciated by the 
FAO-CPGR. 
Diversity within and between the breeds and strains of some 30 domesticated 
species of livestock must be studied and conserved. Leadership in this area was assumed 
when FAO and UNEP worked together to convene the first technical consultation in 
1980. FAO now manages the Global Database for Domestic Animal Diversity. In 
addition, the FAO Animal Genetic Resources Group is at the forefront of setting relevant 
technical procedures. The CGIAR will follow this leadership in the genetic resources 
programme which is expected to be part of the new International Livestock Research 
Institute (ILRI). If, as expected, ILRI concentrates on ruminants, the Centre may well 
become part of the network of laboratories delegated by FAO to estimate genetic diversity 
by molecular methods. This will be a preliminary stage before decisions are made about 
which herds and populations should have priority for conservation. 
The IARCs have increasingly important contacts with UNEP because of its 
responsibilities for biodiversity and biotechnology under the Convention on Biological 
Diversity. It is anticipated that the CGIAR with its long background in genetic resources 
should be able to provide useful inputs to the work of the Convention. 
It was not the responsibility of this Panel to study the ways in which individual 
centres meet their responsibilities for work on genetic resources. But our impression is 
that the System as a whole has met its obligations. There have been financial constraints 
which have limited the effectiveness of some activities and this may have occasionally 
given rise to significant shortcomings. 
The IARCs have given high priority to germplasm-collecting missions, in the areas 
of origin and genetic diversity, for their mandated crops. This task has been carried out 
in close collaboration with national research systems and FAO. The national staff have 
provided information on local conditions and have been instrumental in gathering field 
data. One principle guiding the germplasm collecting missions has been to leave a 
duplicate set in the country where the collection was made. In some cases the countries 
donating the germplasm have been unable to maintain the collected materials. However, 
the genetic resources collected and maintained in the IARCs genebanks have been freely 
accessible to research workers in both developing and developed countries upon request. 
The security of germplasm collections is safeguarded by establishing duplicate 
collections in other banks. IARCs have deposited duplicates of their collections to a 
limited extent (Annex 5). The legal status of these duplicate deposits needs to be resolved 
and this should be addressed as the new CGIAR policy for genetic resources is defined. 
It would also be helpful to have records available to indicate which genetic stocks have or 
have not been duplicated. IARCs genebanks can act as depositories for duplicates of 
national collections if requested. 
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The global acceptance of the Convention on Biodiversity has implied a new set of 
rules and principles for the conservation and utilization of agricultural biodiversity. FAO 
is also expected to play an important role. More than 30 countries and institutions have 
expressed interest in putting their base collections under the stewardship of FAO. Other 
UN agencies involved in the conservation of biodiversity are UNEP and UNESCO. Both 
are active in in situ conservation at the ecosystem and species levels. To complement the 
work of both UNEP and UNESCO, FAO is developing a proposal for a network of areas 
designated for in situ conservation of animal and plant genetic resources. Although the 
CGIAR has not been significantly involved so far in in situ conservation, ClFOR, 
ICRAF, IPGRI, ILRI and ICLARM could eventually become active in in situ 
conservation, particularly for tree species, aquatic resources and herds of ruminants. 
At the national level, on-farm conservation is beginning to receive increased 
attention. The CGIAR System could play an important research role in developing on- 
farm conservation methods by working not only with NARS but also with NGOs. 
However, the extent to which it can become involved in this sector may be limited. 
CHAPTER 4 - LEGAL MATI‘ERS OF CONCERN 
TO THE CGIAR SYSTEM 
4.1. The Legal Context 
The CGIAR System was established in a political and economic setting that has 
now drastically changed. Then, germplasm was not considered to have monetary value 
since it could be made available free of charge to anyone who wanted to make use of it. 
Moreover, the issues of national sovereignty and ownership over genetic resources had 
not been raised. 
The development of intellectual property legislation to protect plant varieties, 
along with the hope offered by biotechnology to produce varieties and breeds with any 
specified properties, gave germplasm monetary value. 
The CGIAR System has been making germplasm available on request. According 
to information provided to the Panel, the CGIAR System distributed over 745,000 
accessions in the 1987-1991 period. Of these, 45% were distributed within the System 
and its associated international institutions; one-third was distributed within respective 
host countries; and one-fifth went to other countries, with a small but growing proportion 
going directly to the private sector. 
Both the Convention on biodiversity and GATT now have provisions reflecting the 
global recognition of the monetary value of germplasm. This changes the context of the 
germplasm accessions held by the CGIAR System. The Convention on Biological 
Diversity is based on the sovereign right of states to full ownership and control over the 
biodiversity within their borders. It also recognizes that the exchange of germplasm 
primarily from the South, for biotechnology and financial resources primarily from the 
North, will ensure access for everyone to genetic resources for their sustainable use. The 
Convention envisages this being done, among other ways, through the joint undertaking 
of research by the providers and users of germplasm, and through an equitable sharing of 
the benefits from any commercialization of that germplasm. This makes it necessary to 
keep track of the movement and utilization of germplasm accessions. Appropriate 
contracts will be necessary to govern them, 
The Convention on Biological Diversity acknowledges intellectual property rights 
protection, while GATT more forcefully stipulates that plant varieties shall be protected 
through patents and/or sui germ-is intellectual property rights protection legislation. The 
current intellectual property rights’ legislations are geared towards the plant varieties 
produced by breeders and not towards farmers’ varieties, although such sui generis 
legislations appropriate for the protection of farmers’ varieties could be developed. The 
CGIAR System should support FAO, NARS and governments with technical inputs, in 
moving towards the development of sui generis law protecting the intellectual rights of 
farming communities. 
Given this setting, it is obvious that although access to germplasm must be 
guaranteed to all who need it to ensure the continued availability of food and other 
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agricultural products, such access will have to be made conditional upon the fulfilment of 
the obligations set out under the Convention on Biological Diversity and GATT. The 
CGIAR System must therefore develop the requisite legal and administrative, as well as 
information acquisition and management capability to deal with the new situation. 
4.2. The Legal Status of CGIAR Collections and Policy Implications 
The information currently available on duplicate storage of the germplasm 
collections held by the CGIAR System indicate that less than 9% of the duplicates are 
covered by some legal agreement. Since states now have sovereign power over the 
germplasm originating in their territories, the CGIAR System has to work together closely 
with these sovereign states to ensure that its activities in the conservation and use of 
genetic resources are consistent with their wishes. 
FAO is the specialized agency of the United Nations entrusted with the global 
oversight of agriculture. Resolution 3 of the Nairobi Final Act recognizes the 
responsibility of FAO for the global system for the conservation and sustainable use of 
plant genetic resources. Although existing germplasm collections are not covered by the 
Convention, they are seen as merely unfinished business. Placing them under the 
auspices of FAO would, in fact, help clarify the ambiguities surrounding national 
sovereignty over the germplasm now held by the CGIAR Centres. 
FAO is willing to accept the responsibility and a draft agreement with the CGIAR 
Centres is currently under discussion. Since most nations are, or at least can become, 
members of FAO and its Commission, the Panel considers that this is the best 
arrangement possible given the present ambiguities about the ownership of existing 
CGIAR collections. The CGIAR System should study the draft agreement for placing its 
collections under the auspices of FAO, carefully ensuring that the agreement maintains 
the trust of both cash and germplasm donors, and that it remains true to its mission of 
supporting the development and sustainability of agriculture in developing countries. It 
should also ensure that the agreement is consistent with the Convention on Biological 
Diversity. The Panel believes that ultimate policy coordination for the collections must 
remain with an intergovernmental body. 
Even though the Convention has come into force, the number of countries that 
have ratified it is still small. If the CGIAR could immediately relate to the Conference of 
the Parties to the Convention on Biological Diversity, it could therefore gain considerable 
influence as the body grows. In the meantime, FAO can provide a workable forum. 
In dealing with both existing collections and the new ones to be created under the 
terms of the Convention, the fact that varieties may henceforth be protected by patents or 
sui generis legislations of intellectual property protection raises two policy issues for the 
CGIAR System. Firstly, if it wants to maintain trust with germplasm donors, the System 
must consciously forego benefiting from the commercialization of germplasm. However, 
this should not prevent the IARCs from teaming up with NARS to obtain legal protection 
over intellectual property. Secondly, the CGIAR must also develop policies and 
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procedures to ensure that germplasm in its collections is not passed on to commercial 
users without safeguarding the rights of the germplasm donors, as under the terms of the 
Convention, including the rights of royalties on varieties. 
The Conference of the Parties to the Convention on Biological Diversity is the 
body responsible for ensuring compliance with the stipulations governing access to, and 
commercialization of, germplasm and associated intellectual property. Considering its 
accumulated experience and the interest in what is at stake, the CGIAR should develop a 
data gathering, management and retrieval system in close collaboration with FAO and 
governments that have the capacity and willingness to do so. This would enable the 
tracking of movement and commercialization of germplasm. Towards this end, the 
CGIAR should continue its development of a material transfer agreement to ensure 
compliance with the conditions set by the Convention. If this is not accomplished, there 
is the very high risk that the germplasm flow may become disrupted and the core 
programmes of the CGIAR could be adversely affected. 
4.2.1. Recommendations: 
a IARCs’ germplasm collections should be held in trust and in accordance with 
the provisions of the Convention on Biological Diversity, and therefore policy 
responsibilities relating to these collections should rest with an inter- 
governmental authority. 
0 IARCs should not seek to benefit financially from the commercialization of 
germplasm, but should work with NARS at their request, should opportunities 
for commercialization occur. 
C-R 5 - PROPOSALS FOR FUTURE CGIAR ACTIVITIES 
IN GENETIC RESOURCES 
5.1 Species Coverage 
The CGIAR is well-placed to play a major role in the conservation of genetic 
resources. However, if the present trend of world economic recession continues, there is 
a possibility that future financial support for the CGIAR, including its genetic resources 
conservation activities, could further decrease. This in turn could diminish the impact 
and leadership role in genetic resources which the CGIAR has achieved. 
The number of plant and animal species dealt with by the CGIAR System is 
limited to those for which the centres have a mandate. In view of the need to increase 
the income of the poor in developing countries, a re-assessment of the System’s priorities 
and strategies for genetic resources with respect to species coverage may become 
necessary. Among the options that could be considered are: 
0 maintaining the current scope of species coverage; 
0 including all important food crops found in ecoregions where a CGIAR Centre is 
active; and 
0 utilizing the existing CGIAR Centres capacities to respond to specific requests for 
assistance from developing countries on additional species. 
However, before the current species coverage is changed, serious consideration 
should be given to the financial consequences. If the species coverage were to be 
enlarged without adequate and assured long-term funding, the CGIAR System will not be 
able to respond with a long-range programme. Furthermore, spreading the effort thinly 
would not have the desired impact. In this regard the Panel suggests that IARCs involved 
with genetic resources of trees, animals and aquatic species should not accumulate 
collections of these organisms beyond the small number necessary to conduct specific 
research at the centres which cannot be conducted in the countries. The IARCs should 
work closely with countries to help establish necessary conservation activities for those 
genetic resources. 
The species coverage should also take into account the scale and potential of 
private sector investment in plant breeding and in food processing; the need for 
continued CGIAR emphasis on the major food crops; and the conscious choice to work 
with the staple food crops of developing countries. This may require changing to some 
extent the current range of species, or at least constant reappraisal of it. 
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5.2. CGIAR in situ Conservation and Research 
‘In situ conservation’ of genetic resources has been defined in several ways. The 
concept can be best grasped by contrasting it with ex situ conservation, where the sample 
is taken from its former environment and specifically managed to preserve, as far as 
possible, its original characteristics. In situ conservation implies the maintenance in 
natural ecosystems of animal, pasture and forest resources and the wild relatives of crops, 
as well as on-farm conservation of crop varieties and animal breeds. While a situ 
conservation is thought to be ‘static’, with a loss of within-sample variation, in situ 
conservation is generally accepted as ‘dynamic’, with species, varieties and breeds 
continuing to evolve. 
The opportunity for research on in situ conservation has been greatly neglected. 
Criteria for conservation and research include: 
l the need to complement existing CT situ collections, for example, with difficult-to- 
store samples, or by conserving viable populations of animals; 
a the potential to assist or complement the conservation efforts of other agencies, for 
example, conservation organizations for ‘natural’ ecosystems, or NGOs for on- 
farm conservation, and any CGIAR role in in situ conservation of tree resources 
should recognize the long experience of FAO; and 
0 the expected benefits of dynamic conservation, for example, the evolution of 
disease resistance in ‘hot-spots’, or the relative ability of farmers to select 
characters of value from an existing or augmented spectrum of genetic resources 
managed on-farm. 
While it is easy to justify CGIAR interest in in situ conservation, it is less easy to 
justify direct involvement of CGIAR Centres in all facets of in situ conservation. Partly 
because of CGIAR neglect of in situ conservation, other agencies have developed a range 
of projects of variable quality. The CGIAR could now reverse this neglect by working 
with these agencies and providing advice on species priorities and methodologies. For 
example, it may be possible to screen species in situ for characters of value, thereby 
reducing unnecessary collecting and subsequent ex situ screening. 
To promote this support service to national in situ conservation, attention should 
be given to consolidating the existing, but dispersed, in situ conservation expertise within 
the CGIAR. Needs include: 
0 a definition of priorities for any crop or species of transnational importance. 
There will be a need for in situ programmes, which are by their nature location- 
specific, to demonstrate their wider relevance by establishing an interface with 
global ex situ collections and data bases. Information on the geographical 
coverage of ex situ collections is vital for complementary in situ conservation. 
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0 a regular review of current in situ conservation activities, with a view to 
identifying possibilities for productive CGIAR involvement. The CGIAR could 
provide technical and operational advice to existing and future in situ programmes, 
such as those arising from the ‘National Biodiversity Strategies’ now in 
preparation. 
a the implementation of a limited range of model conservation and in situ research 
projects with NARS, specifically chosen to develop and demonstrate 
methodologies for in situ conservation and research. 
A key point about in situ conservation and research is that, by its nature, it must 
take place in-country: in situ conservation will always remain fully within the autonomy 
of governments. However, conservation is a sterile concept without access and 
subsequent use. Genetic resources conserved in situ may be of more value globally then 
nationally; for example, wild and landrace wheats from West Asia may be extremely 
valuable to wheat breeders in other continents. The CGIAR has a continuing role to play 
in the evaluation and global interchange of genetic resources, whether conserved ex situ 
or in situ. 
5.3. Application of Molecular Biology 
The term ‘genetic resources’ obviously implies that the activity is concerned with 
sustaining the availability of genes for practical uses. While recognizing this, it must 
nevertheless be accepted that the descriptions of conserved organisms, whether ex or in 
situ, are generally based on the phenotype (or general appearance) of any accession. The 
phenotype will, for some characteristics, accurately display the genotype (or which genes 
are present). However, the presence or absence of other genes will not be revealed by 
the gross phenotype, although their status can be displayed in other ways. For example, 
the occurrence of alleles (or forms of genes), causing disease resistance, will only be 
apparent when a potential host is exposed to a virulent form of a pathogen. This is an 
example of a special form of genotype x environment interaction, although the expression 
of most genes is affected, to some degree, by the environment in which an organism is 
tested or in which it lives. Thus without detailed study, genotype x environment 
interaction may preclude a rigorous definition of the genotype. 
Consequently, there are advantages in methods which readily enable genotypes to 
be described with greater precision and allow genetic diversity to be quantified. 
Biochemistry and molecular biology offer such advantages. Laboratory tests on 
specimens taken from the field can be used to define which forms of arrays of enzymes, 
structural and storage proteins, or other molecules are present, thereby highlighting 
genetic similarities or differences. When favourable or deleterious genes have been 
tagged by Restriction Fragment Length Polymorphism (RFLP), their presence in 
accessions can be assessed rapidly by probing for the marker. Rapid screening for DNA 
composition can also be used. 
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Molecular biology techniques will be of particular value in measuring the genetic 
diversity of organisms being conserved in situ. These may be herds or populations of 
animals, crops and their wild relatives on farms, or forest species in their natural 
environment. In these instances conservation decisions must be based on the degree of 
genetic relatedness or separation between individual members of a population and between 
populations. This will enable estimates to be made of the size of populations, as well as 
identifying which populations must be conserved to provide adequate coverage of the 
genetic diversity of a species in any region. 
In addition to using RFLPs for learning about genetic relatedness in both in situ 
and ex situ conservation, this knowledge will increasingly be obtained by such DNA 
technologies as Polymerase Chain Reaction (PCR) and Random Amplified Polymorphic 
DNA (RAPD). These methods allow short sequences of DNA to be amplified and 
compared in separate accessions. They will be used particularly to examine microsatellite 
DNA markers and larger repetitive sequences which are valuable indicators of 
relatedness. Ultimately it may be expected that comparisons of nucleotide sequences will 
be used when there is sufficient knowledge of the DNA sequences of the species with 
which the CGIAR works. Such knowledge is beginning to emerge from many advanced 
laboratories and some IARCs are already getting involved in this work. 
The techniques briefly referred to here will be increasingly employed in-house by 
those IARCs with genetic resources responsibilities, in order to define relatedness of 
collections and thus assist in management decisions. For instance the use of molecular 
techniques to better characterize germplasm would help to eliminate unnecessary and 
costly duplication from germplasm collections. These techniques could also be used to 
track germplasm movement. In addition, IARCs will play a valuable role if they can 
assist NARS to deploy molecular biology in this work. 
5.4. Links with Ecoregional Research 
The successful management of biodiversity is an essential prerequisite to any 
meaningful concept of sustainability, and the prevention of any degradation of this genetic 
resources base must be a priority for CGIAR research. It may be useful for the CGIAR 
to define and adopt a balanced dual approach to genetic resources management in an 
ecoregional context to prevent unbalanced - and unsustainable - attention to environmental 
protectionism. Overall emphasis would be on increased yield and diversity both within 
and without the same production system. Crops are used here as an example, but similar 
considerations would apply to pasture, forestry, and animal resources. Needs include: 
0 a continued emphasis on germplasm for high output agriculture, based on staple 
crops grown in favourable conditions to feed expanding urban populations. 
A premium should be placed on yield increases, with attention on diversity to 
ensure stability of production. 
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0 a greater emphasis on low external-input agriculture. A major component of this 
could be ‘cropping system enrichment’ by reintroducing farmers’ varieties held in 
IARCs collections through NARS. 
NARS will be able to use the CGIAR’s experience in germplasm management, 
with its associated information on evaluation and utilization, in ecoregional research. 
A greater part of crop, animal and plantation forest production in most developing 
countries is from species originally introduced from other continents. An ecoregional 
approach, coupled with expanding GIS capability within the CGIAR, allows a strategy for 
precisely targeting the inter-continental movement of specific components of productive 
farming, forestry and agroforestry systems. Significant elements of this strategy already 
exist in the regional programmes of the IARCs. 
The CGIAR could provide a useful ecoregional service to NARS by facilitating 
access to germplasm collections and databases of underexploited species held by other 
agencies. This could be done at relatively little cost, as no research would be needed by 
the CGIAR. The overall objective would be to ensure that every ecoregion has access to 
germplasm from a full spectrum of potentially useful crops, forages, plantation species, 
and animal breeds. 
Genetic resources also have a central role in other aspects of ecoregional research, 
including environmentally-sensitive resource management and the promotion of 
sustainable production systems. There is a need for research on: 
0 crop varieties and animal breeds for integrated crop/livestock systems; for 
example, in the semi-arid tropics. 
0 time and farmer-tested production systems such as pastoralism in dry regions, and 
shifting cultivation throughout the forested tropics. 
CGIAR Centres have a great advantage for ecoregional research, as most have 
data on extensive regional trials. These data could be reanalysed to allow assemblies of 
preadapted components to be selected for important ecoregional cropping (and pasture) 
systems. Presently the components of ecoregionally important intercrops are separated at 
the time of collection; for example, components of a maize-bean intercrop will end up 
separately at CIMMYT and CIAT. In future there will be a need to maintain and use 
both the germplasm and the evaluation data of intercrops together. 
Centres with ecoregional mandates could readily provide duplicate storage for 
many of the species and varieties in national germplasm collections. While this can 
establish much-needed physical security for national collections, legal problems of access 
to, and control over, germplasm collections may increase, and will require transparent 
policy decisions by the CGIAR. 
An ecoregional approach will facilitate the development of working linkage 
between CGJAR genetic resources management and the increasing number of regional 
genetic resources networks composed of representatives of NARS. These networks often 
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have ecoregional coverage; for example, there are genetic resources networks for 
Amazonian and Andean countries with common needs. 
5.5. Databases and Networks 
The usefulness of genetic resources for science and development programmes is 
often compromised due to lack of accompanying information. This information can either 
be simple and quantifiable or complex and unquantifiable. It may include intellectual data 
such as an indigenous peoples’ knowledge about a plant used in traditional medicine, or 
information about a newly protected variety. Whatever the information type, it is often 
necessary to have it just as available as the resource itself. Commercially valuable data 
must be protected for the owner country just as the genetic resources themselves. 
Within the IARCs and other genetic resources programmes, database evolution has 
occurred to fill a need, particularly for the breeders. Breeders at the IARCs and the 
NARS have acquired considerable data about breeding lines and cultivars in their testing 
programmes which have greater value to one another as well as to breeders in all 
countries. There is a need for conducting more characterization and evaluation work and 
incorporating the data into an accessible database. Genetic resources programmes have a 
different need to assemble and track information accumulated about an accession and to 
have a flexible system for screening databases on multiple information fields for finding 
accessions which fit multiple selection criteria. However, even within a centre, there are 
examples where breeder evaluation data is not available to the Genetic Resources Unit 
database. 
Any new obligations to track germplasm distributed from genebanks will have a 
significant impact on centres. There are gaps in the data available on many farmers’ 
varieties such as details of site collected, utilization and management. This lack of 
information stems partly from collecting methods: from markets or by the road side, with 
no time for detailed discussions with the farm families. In other cases, country-to- 
country/IARCs exchanges included few, if any, data. The centres may consider the need 
to develop a global numbering system which will assign unique numbers to facilitate the 
tracking of germplasm. Accumulated GIS data are valuable to breeders looking for local 
climatic and soil data which can be linked with germplasm performance, 
Genome mapping projects directed towards locating genes of agricultural 
importance have tried to develop a complex database of information relating to them and 
their associated reference materials. The need to go further by linking them to the 
genetic resources database has been identified, and work is underway to enhance the 
utility of the genome data. 
There are no databases which combine all of these features. It should therefore be 
the goal of the IARCs dealing with global genetic resources to link all of these pieces of 
information into a distributed database. Such an undertaking will require considerable 
coordination since IARCs have different computers, operating systems and database 
formats. Donors to the CGIAR should consider extra budgetary funding for a database 
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management consultant team to examine the present status of the databases in the centres. 
A plan should be developed to bring these useful features into an integrated database 
which, with minor adjustment, could be adapted to any centre’s genetic resources 
programme. 
Access over the Internet system would make the information useful to all countries 
in the future. In the meantime, data must be made accessible by all practical means such 
as diskette, tape, CD-ROM, or via telecommunications and linked computer systems. 
Those technologies are available and would help many countries put the information to 
good use. However, skilled database personnel who are able to work with the 
information are essential. This is further discussed in the section on training. 
55.1. Recommendation 
0 A standardized system of information management should be created by the 
CGIAR Genetic Resources Programme to enable databases to be integrated 
throughout the System so as to simplify communications with NARS. 
5.6. Training 
The tools of breeding and genetic resources conservation are science disciplines 
such as genetics, mathematics, biochemistry, physiology, cytogenetics and their derived 
technologies. IARCs have considerable expertise in carrying out conservation, crop 
research and development programmes. IARCs programmes are strongly oriented toward 
practical application so as to maximize effectiveness in achieving their preset goals. One 
of the important research related activities of the centres has been the training of NARS 
scientists and support personnel. Infrastructure in NARS must be developed in line with 
training. 
NARS are also asking for assistance in developing genetic resources conservation 
programmes on crops of local or regional importance, which are not CGIAR-mandated 
crops. The IARCs have an opportunity to extend their training activities in conjunction 
with an enhanced genetic resources conservation programme. The basic principles of 
crop breeding are common to groups of crops with similar modes of reproduction. The 
IARCs have this broad expertise and are in a position to train genetic resources personnel 
in programmes with similarly managed crops. IPGRI and FAO are also heavily involved 
in developing training programmes for genetic resources conservation. Assistance in the 
database management of collections could be provided by IPGRI and crop centres. Many 
NARS could provide considerable scientific expertise for consultancy in training 
activities. IARCs could provide training for NARS and NGOs in a partnership which 
would support both of their efforts. 
Helping develop NARS’ capacities in both conservation and sustainable 
development is one of the highest priorities in UNCED’s Agenda 21 Programme. NARS’ 
high priority programmes must be developed in line with a coordinated CGIAR effort, to 
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ensure that the activity is compatible with IARCs programmes in conservation and 
breeding. 
Many countries are very interested in in-situ conservation activities. It should be 
feasible for ecoregional programmes to be expanded to incorporate such training for the 
benefit of both the IARCs and the trainees on the same or similar genetic resources. 
IPGRI has the expertise and capacity to devise programmes for countries, on 
request, on the many facets of plant genetic resources collection and the management of 
germplasm and databases. Training programmes should be devised in regional 
consultation with NARS, centres, and appropriate international organizations. 
Donors could effectively ‘jump start’ this training effort with special project 
grants. With reduced funding the training capacity of IARCs has become vulnerable and 
IARCs will not be able to respond to national needs if donor funding continues to decline. 
5.7. Operational Links between IARCs, NARS and NGOs 
The strategy for CGIAR Centres’ genetic resources programmes is to provide an 
integrated global framework for conserving and utilizing genetic resources which will 
complement national and international programmes both now and in the future. The 
IARCs currently provide a stable base for the improvement of selected crops, livestock, 
forestry and aquatic species which are economically important for developing countries. 
If additional funding becomes available, Centres may be able to extend their collective 
expertise to strengthen existing national capacities in the conservation of those minor and 
underutilized crops which do not currently receive adequate emphasis under the 
programmes of NARS or international bodies. No other existing organizational network 
or system is as well-positioned as the CGIAR Centres to address these needs. 
The focus of the centres’ crop improvement programmes have shifted considerably 
over the past decade, from the release of crop cultivars to the provision of diverse crop 
germplasm, which NARS can utilize in their breeding programmes. This shift will 
continue as more NARS increase their capacities. The extension of the genetic resources 
mandate would facilitate the inclusion into centres’ research activities of other crops, 
animals, forestry and agroforestry species of regional and national/local interest, which 
are important to dietary needs and the cultural base. It is especially with these 
ecoregionally-important species that collaboration between NARS, NGOs and local seed 
organizations could make a significant contribution to regional programmes on the 
collection, selection, and distribution of improved releases. 
It will be necessary to anticipate potential genetic erosion in minor or regional 
crops which might result from the distribution of improved cultivars and any additional 
intensively bred crops. A coordinated effort of IARCs, NARS, NGOs and farming 
communities can meet the challenge of conserving genetic resources, which might be lost 
by, amongst other reasons, replacement by modern varieties. This might require setting 
up Regional Advisory Boards. A coordinated conservation effort will require: 
24 
identification of imperilled resources; development of expertise in conservation methods, 
both in-situ and ex-situ; and data management. 
The centres can best provide the expertise through a globally-coordinated training 
effort in conservation and database management with existing facilities. One activity that 
might be considered is the need for centre genebanks to offer long-term security backup 
of collections supporting countries of the region. Some countries may prefer a temporary 
type of black-box storage. The security backup would be readily available to countries of 
the region in case of need. This genebank activity might also provide a training 
opportunity for the conservation programme to demonstrate the seed handling and 
documentation activities associated with a well-managed genebank system. 
It is through these regional activities of the IARCs that the global database for 
genetic resources will come to fruition. The need for this networking has not yet been 
formalized, but the centres are the logical base for laying down this global framework. 
CHAPTER 6 - GOVERNANCE OF AN INTEGRATED CGIAR 
GENETIC RESOURCES PROGRAMME 
6.1. What Needs to be Done 
The CGIAR System has great potential to contribute to the objectives expressed in 
UNCED Agenda 21 with respect to genetic resources conservation and enhancement of 
their sustainable use in national programmes. The IARCs have established programmes 
to deliver improved varieties, germplasm, and technologies to raise agricultural 
productivity in developing countries. These centres are autonomous and yet the need for 
inter-centre coordination in both programmes and administration has grown immensely. 
As the leading global actor in genetic resources conservation, the CGIAR Centres 
must operate collectively as a System for genetic resources by: 
0 
0 
6.2. 
defining a unified direction and strengthening internal leadership; 
assuming greater responsibility in developing interactive genetic resources 
conservation and development activities, particularly with regional partners; 
developing economies of scale by greater integration of existing efforts across the 
centres; and 
exercising greater accountability to the major stakeholders, especially 
governments. 
How to Get There 
Numerous options could be presented to improve ways in which responsibilities 
for genetic resources conservation should be discharged. CGIAR members and the world 
community are indicating that they want change and this Panel expects change to be 
forthcoming. The Panel wishes to present three options for change, while ignoring the 
status quo since it considers such inaction would be fatal for the future of the centres. 
In presenting these options, the Panel examined several variations within each of them. 
Before discussing the options, the Panel wants the reader to recognize the essential 
need for linking genetic resources activities to utilization through breeding programmes. 
The successes achieved by the IARCs in delivering new cultivars and germplasm lines 
have been due to their access to a broad genetic resources base from both developing and 
developed countries, as well as the assembly of strong breeding teams consisting of 
geneticists, pathologists, biochemists, entomologists, cytogeneticists, and others pertinent 
to the specific crops under development. IARCs breeding activities have been 
significantly free from bureaucracy impeding their efforts. 
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The important continuum of linking genetic resources activities, from the 
acquisition of a broad germplasm base through the many steps of development and 
evaluation in breeding programmes, involves many skilled people at many locations. This 
linkage between the development of valuable products and farmers must not be 
overlooked when designing future activities which affect the genetic resources and 
breeding programmes of the centres. Any proposals for change must ensure that the flow 
of genetic resources through the development pipeline is free from bottlenecks, or the net 
effect will negate any advantages. 
The new genetic resources programme should consider having two components: 
0 a technical management component for all aspects of germplasm including 
training. IPGRI is well-positioned to provide leadership in this area and, in 
addition, the Genetic Resources Units of individual centres have on- 
site/ecoregional strengths. 
0 a germplasm enhancement component as a preliminary step in the link with NARS 
breeding programmes. 
The Panel recognizes the following three basic options for change: 
1. Select an existing genetic resources unit leader from one centre to be the 
coordinator and spokesperson for genetic resources across all centres. The person 
would also serve as the Chair of the Inter-Centre Working Group on Genetic 
Resources (ICWG-GR). The status of the Genetic Resources Unit within each 
centre would be elevated and the ICWG-GR would become an advisory body on 
scientific and technical matters (Figure 1). 
2. Reformulate IPGRI to an International Agricultural Genetic Resources Institute 
(IAGRI) with a Director General to develop and coordinate policy and operational 
practices across the CGIAR Centres. Elevate the Genetic Resources Unit within 
each individual centre and select a programme leader for each one to serve in the 
genetic resources programme matrix. Accommodate animal, forestry, 
agroforestry, and aquatic genetic resources activities. Establish a new Board of 
Trustees for IAGRI as well as Regional Advisory Boards (Figure 2). Plant 
breeding services within centres would be entirely the responsibility of each 
individual centre. 
3. Establish a new central Director who would report to a new Genetic Resources 
Board dealing with all genetic resources activities. The new Genetic Resources 
Programme would be a thematic activity cutting across all CGIAR Centres with 
commodity improvement programmes (Figure 3). Leave administrative and 
logistical support to the individual IARCs. 
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6.2.1. Status of Genetic Resources Activities within IARCs 
The increasing importance of genetic resources conservation raises the awkward 
question of the status of the activity within the IARCs. The historical role of Genetic 
Resources Units within the IARCs has been one of a service activity relegated primarily 
to collecting and characterizing germplasm, performing growouts and sometimes the 
distribution of screening and trials nurseries. Today, that role must be changed because 
of the increased emphasis on the importance of biodiversity. Each centre needs an 
authoritative voice on the state of genetic resources, in relation to the crops and their 
relatives, which fall within that centre’s mandate. The genetic resources activities within 
the present centres’ mandates, and the potential expansion into ecoregional research, calls 
for a reconsideration and redirection of the Units’ activities. 
Under all options, the Genetic Resources Programme Leader (GRPL) within 
individual centres should have programme responsibility for the assigned budget, and the 
status of the Unit within the centre should be elevated appropriately. The GRPL must 
have fiscal control of the programme so as to address the breadth and depth of emerging 
genetic resources research issues. The other programme leaders in commodity centres 
and the GRPL will jointly determine the extent of the service element to be provided in 
the future. All services must be costed out for appropriate fund sharing. 
6.2.2. The CGIAR’s Global Voice, Representation and Governance 
The CGIAR should establish a centralized leadership authority for its genetic 
resources programme to develop and execute policy and programme through its 
operational matrix. The administrative matrix already exists through the Centre Directors 
and the skeletal programme matrix of the ICWG-GR. 
Under Option 1, the Genetic Resources Programme Director (GRPD) could be the 
current chair of the ICWG-GR and could therefore come from the existing staff of an 
IARC. However, this person would be removed from local duties, which would weaken 
that centre’s programme. This proposal also assumes that a member of the ICWG-GR 
would be the right person for the position and that a higher profile of Genetic Resources 
Programme Director is not needed. As the chair would be held in rotation, it might not 
provide the consistency of leadership needed. The ICWG-GR would serve as an 
operational Scientific and Technical Advisory Committee (STAC). This proposal is 
potentially cost-effective and would preserve the general autonomy of the individual 
centres. 
Under Options 2 and 3 a new GRPD would be appointed. The Panel feels that 
both options should include an opportunity to expand recognition and support to animal 
and aquatic resources, in addition to the support currently provided by IPGRI for plants, 
forestry and agroforestry. IPGRI would be subsumed into IAGRI under Option 2. Under 
Option 3, the GRPD role should not be a collateral duty of the Director of IPGRI, 
particularly because of the demands, on time and the need to maintain balance and inter- 
centre neutrality in implementing the overall programme. The IPGRI Board of Trustees 
would continue under Option 3. Given the scope and complexity of the technical 
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scientific issues to be handled under both options 2 and 3, it would be highly desirable to 
have a STAC in addition to the Programme Committees of the Boards. 
The GRPD under Options 2 and 3 would communicate the programme to external 
constituents such as: FAO; the Conference of Parties to the Convention on Biological 
Diversity; the Commission on Sustainable Development; and donor and other 
organizations. The GRPD should coordinate the policy and operational activities of the 
CGIAR programme on genetic resources programme with a view to maximizing the 
productivity of the IARCs and evolving uniform protocols for new genetic resources 
activities. 
Option 2 would involve no increase in management cost in terms of personnel, 
except for the possible addition of selected personnel for animal and aquatic resources. In 
Option 2, IPGRI support personnel strictly related to plant activities might be 
redistributed to field sites, while database management, training coordination, and 
essential technical support would remain at headquarters. In Option 3, there would also 
be economies in distributing IPGRI personnel to field sites. Option 3 incurs a cost of a 
new Director and a new Board of Trustees, along with any essential persons needed to 
support the added animal and aquatic activities. 
The home-base location of the GRPD under Option 3 should be carefully 
reviewed. Possibilities include aligning it with: IPGRI; the TAC Secretariat or FAO- 
CPGR at FAO; or the Secretariat of the Convention on Biological Diversity. 
Under all options, increased activities with the NARS for genetic resources on a 
regional basis are essential. Regional Advisory Boards with appropriate NARS, farmers 
organizations, NGOs, private sector and intergovernmental body representation should be 
established to enable coordination and advise the IARCs of the region. The GRPD and 
Centre Directors would have the responsibility of ensuring that the Genetic Resources 
Programmes are linked and that coordination is conducted smoothly on those activities 
requiring uniform protocols and actions. Under Options 2 and 3 Centre Directors would 
provide administrative and logistical support to the programme and the Genetic Resources 
Units would form the matrix of the new Genetic Resources Programme with a new 
Director. 
6.2.3. Criteria for Programme Governance 
Governance of a future CGIAR Genetic Resources Programme must meet a 
number of criteria of interest to the CGIAR’s regional and international customers and 
patrons: transparency; accountability; responsiveness; complementarity with national 
programmes; and scientific competence. New relations with all of the centres’ partners 
must be recognized for the future programme. The NARS must be a full participant in 
the decision-making process and actively help establish and support the operational plan. 
Where appropriate the NGOs and the private sector should be actively involved in the 
process. The Regional Advisory Boards, having broad representation, might meet with 
the FAO Regional Conferences. 
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The new Boards of Trustees relevant to the organization of the new programme 
(Options 2 and 3) could be established with representation from diverse regions: IARCs 
in crop, animal, forestry and agroforestry, and aquatic resources; farmers organizations, 
and the private sector; international organizations such as FAO, UNDP, UNEP; and 
other appropriate bodies. The donor communities for funds and for germplasm may best 
relate to Options 2 and 3 because they will afford direct accountability for programme 
and operations. 
6.2.4. Regional Advisory Boards 
Regions could effectively place priorities on conservation and development 
activities to strengthen centre’s and national programmes and improve their productivity. 
The Regional Advisory Boards should examine problems, seek solutions, and identify 
issues in order to strengthen cooperative activities. The composition of Research 
Advisory Boards should include representatives of NARS, farmers organizations, the 
private sector, and the IARCs of the region. In addition, selected experts representing the 
global community, international organizations, and programme planning committees 
should be involved. The number would therefore vary from region to region, depending 
on the number of countries and centres. These Boards might meet biennially in parallel 
with the FAO Regional Conferences, in order to develop goals and priorities for the 
forthcoming year and to review programme developments to date. There are some 
regional groups in developing countries who might fulfil the role of these Boards if some 
membership matters are addressed. The centres should not be burdened with organizing 
and managing the Boards if a suitable alternative exists. Clearly, however, the person 
appointed as GRPD would make a significant input. 
NARS would be likely to select country representations from within their sub- 
regional organizations. All IARCs of the region should also have representation from 
their plant, animal and aquatic programmes. Farmers organizations and industry should 
be represented in a balanced manner. International organizations considered should 
include FAO, UNDP, UNEP, and the Regional Development Bank. 
6.2.5. Recommendations 
a All work in the IARCs concerned with the conservation of genetic resources 
should be integrated into a single Systemwide programme within which 
policies would be developed and coordinated. The Programme Director 
should be responsible for all CGIAR commitments to genetic resources and 
for communications with the international community as well as with national 
systems. 
0 The Panel strongly recommends Option 2, the reformulation of IPGRI as the 
International Agricultural Genetic Resources Institute (IAGRI) to be 
responsible for the Systemwide programme on genetic resources. The reasons 
supporting this are: increased unified programme policy and operational 
support, accountabi1it.y and visibility; near cost neutrality in evolving the new 
structure; an organizationally-structured and positioned centre for new 
funding; improved information flow; and the accommodation of new genetic 
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resources activities, such as animal and aquatic organisms, in a flexible and 
rational way. The Panel recognizes that its preference for developing this 
cross-cutting programme will violate the established autonomy of the centres, 
but it believes that the choice is rational and imperative. 
CHAPTER 7 - PROPOSALS FOR F’UNDING A SYSTEMWIDE 
GENETIC RESOURCES PROGRAMME 
7.1. Introduction 
Funding to support genetic resources activities hinges on a need to conserve and 
utilize genetic resources in a sustainable manner. While the world has recognized the 
need to initiate these activities, it further recognizes that conservation must be economical 
and that future funding must come from costed and beneficial actions. It is not difficult 
to demonstrate the impact of selected genes and germ streams. While there has been 
indifference and insensitivity to costed efforts in the past, the future for genetic resources 
conservation must be cost-accountable. The CGIAR should establish a fund for its 
Genetic Resources Programme. The overall core programme should be funded, at least 
initially, under the CGIAR core funding mechanism. Special project funding would be 
important to ljump start’ activities and to implement the urgent and special studies 
necessary to deal with genetic resources research and management issues. 
In order to deal with current trends in decreased funding in the CGIAR, many 
changes are necessary. Complementary funding to the CGIAR budget would be 
necessary, and the Group should note the fact that many of its donors also contribute to 
the Convention on Biological Biodiversity where global programmes are being developed. 
These changes would be slow but there is an urgent need to safeguard the CGIAR’s 
commitments to genetic resources, so a Special Programme Fund should be established 
immediately. In due course, a global trust fund for genetic resources should be 
established from which the CGIAR might have a legitimate reason to request funds. 
7.2. Why Fund Genetic Resources Activities Separately? 
Many of the reasons for the need to separate funding for the genetic resources 
programme from other centre activities have been put forward. In particular, funding for 
genetic resources must be insulated from the fluctuations in funding that affect other 
components of the System. The donors can ensure that the long-term continuity of the 
collections is assured. Special projects in genetic resources conservation, such as 
database development, herbaria development, or training, could be addressed separately 
from other centre activities and donors could know exactly how their funds were being 
utilized. 
7.3. Existing Funds 
In order to determine overall funding needs, the existing funding for the 
conservation activities must be identified and costed administratively for the mandated 
programmes and the proposed genetic resources programmes. In 1992 and 1993 IARCs 
have identified overall expenditures of US$ 16.6 million and $ 16.7 million respectively 
as going into their Genetic Resources Units for the support of germplasm activities 
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(Annex 4). However, these figures have been calculated in different ways by different 
centres. Therefore, there may be an overestimation of funding for basic conservation 
activities. It is unclear how acquisition, documentation, regeneration, and distribution 
activities of a basic genetic resources programme, and those supporting related breeding 
programme activities, have been separated. 
Recent reductions of donor support to IARCs have seriously affected programmes, 
including those in the Genetic Resources Units, and particularly those activities involving 
NARS. Donors have faced budget reductions and their agricultural funds are competing 
with environmental funding obligations, and other needs, in a limited overall budget. 
Donor support to special projects are currently extending the scope of centres 
activities in conducting useful research. This type of funding will retain its relative merit 
under new arrangements. Some Genetic Resources Units are already supported in part by 
bilateral funding. More important however, are nation-to-nation bilateral funds for 
strengthening genetic resources programmes, infrastructure, technical assistance and 
training. 
7.4. Agenda 21 and Biological Diversity Funds 
It should be evident that the CGIAR must bring the IARCs into the global system 
for funding biological diversity activities, under the Conference of Parties which 
administers funding for the Convention and Agenda 21. The interim funding mechanism 
is the Global Environment Facility (GEF) which is under the auspices of the World Bank. 
Since the GEF has established a pilot project on genetic resources in Turkey and the 
UNDP has proposed a pilot project in Ethiopia for GEF funding, the evolving 
partnerships established by the funding agencies and NARS might serve as models for 
future collaborative projects and funding. These examples of multiple agency in situ 
projects and farmer(s) variety conservation have been suggested as representative models 
for conservation of agricultural biological diversity. Such funding sources may be able to 
support priority activities during the project’s transition to sustained support. 
By collaboration between the NARS and IARCs, programmes could be established 
that neither the NARS nor IARCs could complete by themselves. Each programme 
would be a joint commitment which the several partners would accomplish together with 
the support of the many organizations involved. Donors must recognize the need for the 
regional programmes and provide the funds based upon the costed analysis. 
7.5. Programme Fund for Genetic Resources 
The donors contributing to each of the possible funds proposed represent the same 
countries as at present but come from perhaps different agencies within them. If the 
donors wish the CGIAR Centres to expand their efforts in the manner described in this 
report, they will need to establish a Programme Fund for Genetic Resources and ensure 
its sustainability through pledges. Eventually, the various forms of funding will need to 
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be managed as a singular CGIAR programme fund in terms of activities and country 
participation. 
The integration of centres’ programme funds with bilateral and multilateral aid, for 
countries to complement selected programmes with the centres, would provide the 
strongest cooperative linkage. Obviously, there is a need for considerable coordination of 
these multiple activities by those responsible for the uniform programme. 
7.6. Genetic Resources Global Trust Fund 
Proposals for a Global Trust Fund to secure the gene banking for sustainable 
utilization of genetic resources have been put forward by FAO, the Keystone Dialogue on 
Plant Genetic Resources, and more recently by UNDP. The CGIAR should support the 
establishment of the fund and seek its appropriate share. The fund would help ensure the 
sustainability of projects beyond their initially-funded life, as well as carry out long-term 
programme activities of broad interest and importance. A proportioned contribution 
might be adopted. Voluntary industry support for global genetic resources projects should 
be encouraged. In other options to help build such a fund, a country may well choose to 
use general revenue for its contribution, since the benefits can best be apportioned across 
general public beneficiaries. Again, genetic resources programmes must be on a fully- 
costed basis. The CGIAR would be well-positioned to take the leadership role in 
developing and managing those activities. 
7.7. Recommendation 
0 There should be a Genetic Resources Fund within the CGIAR which would 
provide the funds necessary to operate the Systemwide Genetic Resources 
Programme. Initially this fund would seek additional support from current 
cash donors to the CGIAR, but in the future would obtain support from new 
donors. 
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5. Should the CGIAR programme include work on in situ conservation? 
6. What are the implications of developments in molecular biology for work in 
genetic resources in the context of conservation and characterization? 
7. 
Terms of Reference and Lii of Specific Issues 
To study the ways in which the CGIAR discharges its responsibilities for genetic 
resources conservation. 
As appropriate, to recommend options to TAC for a change in the CGIAR strategy 
to recognize its place in a global system for biodiversity. 
Lit of Specific Issues to be addressed by the Panel 
Assess current arrangements and consider whether greater coherence would be of 
benefit and if so, how this could most effectively be achieved. 
Make proposals on how CGIAR financial and other commitments to genetic 
resources can be given long-term continuity. 
What should be the species coverage ? Should agriculturally-important non-food 
crops become a CGIAR responsibility? 
How should ecoregional responsibilities be reflected in genetic resources work? 
How should work in ecoregional research and genetic resources interact? 
In the light of present world concerns for genetic resources, should additional and 
novel forms of financial support be sought. 3 Is the current method of resource 
allocation adequate? 
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of the task force reviewing research and development in higher education institutions. 
MOONEY, Pat Roy 
Pat Mooney is a Canadian citizen whose area of expertise is the political and economic 
implications of new technologies in rural societies. For the past fourteen years he has 
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at CGUR Centres 
CIAT 
1992 1993 1994 (Estimate) 
US$ SSY us SSY us SSY 
0.65 1.00 0.90 1.00 0.70 1.00 
CIFOR 0.62 2.00 0.50 2.00 
CIMMYT 0.73 2.00 0.65 2.00 0.62 2.00 
CIP 0.92 5.00 1.34 6.00 1.34 5.00 
IBPGR/IPGRI 9.05 24.00 9.93 27.00 10.05 28.00 
ICARDA 0.61 4.00 0.66 4.00 0.66 4.00 
ICLARM 0.54 2.25 0.26 2.25 0.35 2.25 
ICRAF 2.10 3.00 0.32 1.00 0.32 1.00 
ICRISAT 0.41 1.50 0.43 1.50 0.37 1.00 
IITA 0.42 2.00 0.46 2.50 0.19 1.00 
ILCA 0.46 3.00 0.50 3.00 0.54 3.00 
INIBAP 0.22 1.50 0.22 1.50 0.22 1.50 
IRRI 0.45 1.65 0.39 1.35 0.39 1.30 
TOTAL 16.56 50.90 16.68 55.10 16.25 53.05 
Source: Information provided by CGIAR Centres or extracted from their MTPs, 
1994-98. 
a:lANN?zx.4 
Safety Duplication of IARCs Germplasm Collections (1993) Annex 5 
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CIP, Peru 
(25.10.91 
ICARDA, Syria 
(6.10.91) 
ICRAF, Kenya ? ? ? ? ? ? ? ? 
Ipomoea burntas 2,867 
Ipomoea spp. (wild) 574 
Solarrum spp, (cult.) 3,477 
Solanum spp. (wild) 108 12.00 
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Faba bean 4,124 600 14.50 ? 
Chickpea 8,510 2,000 23.50 Black-box 
Cereals 47,907 15,090 31.50 Black-box 
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‘~~~~~~ii,izi:~~:~:~~~::iij:iiz::~~~:~~::: 
................................... . :.:.: :: :,.: .::::: .:.: ........... .c..............> ... .c......:. :::,: :; ........... 
.... ........................................ ........................ 
......... ,,,,.,:,:,:(,:\,.:,,:,:,,,: 
.................................... .,.:. .................. ::., .......................... > .c.:: ..p: >:.::.:: : ........................................................................................................................ 
.:.:...:...:.:.:...:.:.:.:...:...:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:...:.:.:...:.:...:...:.~~~~~..~ ......... 
IIDEA, Venezuela 
Peru 
Ecuador 
Peru 
NSSL, USA 
INIAP, Ecuador 
Institut fiir Resistenzgenetic, 
Bruntoch, Germany 
University of Colorado, USA 
Interregional Potato Introduction 
Station, Sturgeon Bay, USA 
Institut fiir Resistenzgenetic, 
Bruntoch, Germany 
University of Colorado, USA 
Indian Council of Agricultural 
Research (ICAR), India 
Fed. Inst. Agron., Linz, AUS 
ICRISAT, India 
CIMMYT, Mexico 
Yes 
Yes 
Yes 
Yes 
?: Not available 
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ICRISAT, India Sorghum 32,890 
(7.10.91) Permisetum 21,919 
Cicer 16,443 
Pigeonpea 
Arachis 12,841 
Small millets 7,082 
11,910 
,..:.....:...... : . . . . . . . . . . . . ./., >, 
:i:i::‘i::::-::::~:i.i’:: 
0 . ::< ‘.:; 
.:...:...: . . . . . . . . . . . . .:,.. 
..:.. .: . . ..y..::.:i 
. . . . . . . . .,.j;:,::. ::.j :::, 
.: . . . . . . . . . . ,,.. . . ./.I 
.:.::.: . . . . ..: ..,.,...,. :.:.::.:: 
40.60 
18.25 
0.57 
Base NSSL, USA 
Base SRGB, NSSL, USA 
Base NBPGR, IARI, India 
4,000 24.30 Active ICARDA, Syria 
683 4.20 Active PGRC, Ethiopia 
2,000 12.20 Active IARI, India 
500 3.00 Active INIA, Mexico 
2,584 15.70 Active NARC, Pakistan 
4,000 24.30 Base ICARDA, Syria 
3,396 20.65 Base USDA, USA 
2,031 12.35 Base NSSL, USA 
0 
0 
351 
0 
0 
4.95 
Prep. underway to conserve all 
material as a base collection at 
NBPGR, New Delhi 
Base NSSL, USA 
?: Not available 
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IITA, Nigeria 
(30.12.91) 
Dioscorea 2,250 
Glycine 1,347 
Ipotnoefl (in vitro) 1,000 
Manihot (field) 1,704 
in vitro 300 
Musa 440 
Multipurpose trees 20 
Otyza 12,355 
Vigna (wild) 
Vigna subterranea 
Vigna unguiculata 
1,620 
2,000 
15,185 
Colocasia & 
Xanthosoma (in vitro) 
Zea 
60 
1,343 
315 15.00 
378 18.00 
630 30.00 
337 25.00 
242 18.00 
670 67.00 
150 15.00 
360 36.00 
34 2.00 
51 3.00 
102 6.00 
? ? 
409 93.00 
? ? 
2,965 24.00 
3,336 27.00 
437 17.00 
0 0 
304 
4,555 
? 
0 
2.00 
30.00 
? 
0 
.,. .,., ..; ., :i:.;:..: $3 .:‘:: ,.>p :.:. y .:..: ,...,.,., : :. :. .: .:, ‘: 
i~~~~i:~~~:i,‘,‘::l:l:‘il:;i:.:,’icI::i::i:.:.: 
v: . . . . . . . . . . . . . . . . . . . . . . :.... .+,...:...,.: ./...:. ., 
.I,~:~~!i~~~iO;~~~.:~. j: 1,  I.: . . . . . . . :.: . .:.. : :.. :...   . . . . . ::.: . . . .,. . . . . . . . iiiiiii..... ii ..  ..l. .A.... ii ....   .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:..:. . . :.....:...:......... . . .   . . . . . . .// .. ..:. . ./.. ./ :. .c::..... /  
University Adidjan, CBte d’Ivoire 
Crop Research Institute, Ghana 
DRA, Lorne, Togo 
INTSOY, USA 
AVRDC, Taiwan 
CIP, Peru 
Nat. Root Crops, Nigeria 
Root & Tuber Research Project, 
Cameroon 
CIAT, Colombia 
EMBRAPA, Brazil 
Nat. Root Crops, Nigeria 
In vitro INIBAP, KUL, Leuven, Belgium 
Base 
Base 
Base 
Base 
Base 
IRRI, Philippines 
NIAR, Japan 
Gembloux, Belgium 
To be duplicated in Germany and 
African NARs 
Bari, Italy 
NSSL & USDA, Georgia, & 
Univ. California, Riverside, USA 
?: Not available 
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ILCA, Ethiopia 
(8.10.91) 
INIBAP, Lueven 
Collection, Belgium 
(25.11.91) 
IRRI, Philippines 
(14.10.91) 
WARDA, Nigeria 
(25.11.91) 
WARDA, C&e d’Ivoire 
Browse 1,629 
Grasses 2,863 
Legumes 
Musa 565 0 0 
Rice 0. sativa 2,550 300 
Rice 0. sativa 2,363 2,000 
0. ~laberrima 1,136 1,136 
6,860 
82,866 45,491 55.00 Black-box NSSL, USA 
170 10.44 
120 7.37 
16 0.98 
175 10.74 
737 25.74 
8 0.28 
2 0.07 
128 4.47 
1,348 19.65 
790 11.51 
902 13.14 
105 1.53 
840 12.24 
1,670 24.34 
11.75 
84.50 
100.00 
. . . . . . . . . . . . . . . . ..I... . . . . ..I. . . . . . . . ./. 
. . . . . . . . :.:.. ..: 
:~~~~~~~:;’ :I:1’:::;,:.~::~::~~.~~:~~~~~~~~, 
:.. :..::..y::: :.. i .: .. . :... . . . . :.:.. ..: ...: ,., 
~;::.i:i::.:::..Q:.::.::.::.: :: :. . : .:.:::.:.:::::.:.:fi:::: 
,::D.r 1 ~~~~~rj~:~:::~:,~~~~:~::: 
. . ..:.: .., . . . . . . . . . . . . ,. .>: .,.,. :::::::::::.::.: :. ..:..: . ,.:... . . . . . . . . . . . . . . . . ..:...:  .  .:.:.:.:.:.. ..,.>,.>:...:.: .,... : ...:.:.:. .‘.);:...:~ .::.:...:.::.:.:.. ,: .:......:...............   .  ..I..  . . . . . . . . . . . . . .//i/ . . . . . 
Active 
Active 
Base 
Black-box 
Active 
Active 
Base 
Black-box 
Active 
Active 
Base 
Base 
Active 
Black-box 
CIAT, Colombia 
CSIRO, Australia 
USDA, Beltsville, USA 
ICRISAT, Niger 
CIAT, Colombia 
CSIRO, Australia 
USDA, Beltsville, USA 
ICRISAT, Niger 
CIAT, Colombia 
CSIRO, Australia 
USDA, Beltsville, USA 
Royal Botanic Garden Kew, UK 
ICARDA, Aleppo, Syria 
ICRISAT, Niger 
IRRI, Philippines 
WARDA, CBte d’Ivoire 
IITA, Nigeria 
IRRI, Philippines 
IITA, Nigeria 
. . . . . . .../. . . . . :: 
‘:p@ 
. . . . . . . . ..A 
~~~i.ii..ilii.. 
. . . .,... .,.:  . :... :::..::  . . .. ..:.. ,.:.: 
.,_.....,... :.. , . .,...: 
3 
2 
3 
2 
3 
2 
Arrange. 
under way 
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CIFOR: Centre for International Forestry Research 
CIMMYT: Centro Intemacional de Mejoramiento de Maiz y Trigo 
CPGR: Commission on Plant Genetic Resources 
CSD: Commission on Sustainable Development 
FAO: Food and Agriculture Organization of the United Nations 
GATT: General Agreement on Tariffs and Trade 
GEF: Global Environment Facility 
GIS: Geographical Information System 
GRPD: Genetic Resources Programme Director 
IAGRI: International Agricultural Genetic Resources Institute 
IARC: International Agricultural Research Centre 
IBPGR: International Board for Plant Genetic Resources (now IPGRI) 
ICRAF: International Centre for Research in Agroforestry 
ICWG-GR: Inter-Centre Working Group on Genetic Resources 
ILRI: International Livestock Research Institute 
IPGRI: International Plant Genetic Resources Institute (formerly IBPGR) 
NARS: National Agricultural Research System 
NGO: Non-Governmental Organization 
PCR: Polymerase Chain Reaction 
RAPD: Random Amplified Polymorphic DNA 
RFLP: Restriction Fragment Length Polymorphism 
GLOSSARY OF ACRONYMS 
STAC: Scientific and Technical Advisory Committee 
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UNCED: United Nations Conference on Environment and Development 
UNDP: United Nations Development Programme 
UNESCO: United Nations Educational, Scientific and Cultural Organization 
UNEP: United Nations Environment Programme 
UPOV: Union Intemationale pour la Protection des Obtentions Vkg&les 
Figure 1: Proposed Organizational Chart under Option 1 
I 
-- 
,--w-B 
Regional 
-------_ 
I 
i 
i . ’ ‘I, Advisory Boards 
I 
i I I 
i i IARCs I I 
i i I I 
i I I 
L ---______----_- /-+-I ------- ------c------ ------- i 
Notes -- 
ICWG-GR = Inter-Centre Working Group on Genetic Resources. 
Figure 2: Proposed Organizational Chart under Option 2 
International Agricultural Genetic 
Resources Institute (IAGRI) 
ti 
Board of Trustees 
t-l Director General 
DDG DDG 
(Train & Info) (Fin & Admin) 
I I 
I 
r------- ; -------wm----- J 
I I 
i i I I 
i i 
Regional 
I I IARCs (GRPLs) Advisory 
i i Boards r 
Notes -* 
STAC 
DDG (Res & Coll) 
DDG (Train & Info) 
DDG (Fin & Admin) 
GRPL 
= Scientific and Technical Advisory Committee 
= Deputy Director General, Research & Collections 
= Deputy Director General, Training and Information 
= Deputy Director General, Finance and Administration 
= Genetic Resources Programme Leader 
Figure 3: Proposed Organizational Chart under Option 3 
BOARD OF TRUSTEES 1 I 
f-l GRPD pay.1 ------- -zj - 
*I ------- pj$--} -------- I -- j$--} -- ’ I , 
L  I  I  I  i 1 
I I 
i i I  I IARCs 
i i I I I 
I- ---_ ----- ---, + ,---- - ----------- - ------- j 
i 
i I 
I 
L  - _ - -  - -  NARS 
t 
--------- __---_ ------ : 
Notes -* 
GRPD 
STAC 
= 
= 
Genetic Resources Programme Director 
Scientific and Technical Advisory Committee 
